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1. (EA\ERAL. This procurenent requires a general - purpose, solid-state,
dual -trace, 500 M oscill oscope wth a dual tine base and XY

capabi lities.

2. AQASSHCATION The equi pnent shall by Type I, Qass 5,
Syle E and lor Rfor Navy applications in accordance wth
M L- T- 28800.

3. COPERATIONAL REQU REMENTS.  The equi pnent shal | be capabl e of
operation wthin the accuracies, limts, and specifications
Identified bel ow A conponent oscil | oscope systemthat consists
of an oscilloscope nai nfrane, 3 vertical input anplifiers, and a
dual tine base wll satisfy these requirenents. An oscill oscope
nai nfrane shall contain at least 2 vertical and 1 horizontal

pl ug-in conpartnents.

3.1 \Mertical _system The oscilloscope vertical systemshall be
provided wth 3 vertical anplifiers as identified bel ow

3.1.1 Mertical nodes. A vertical node control shall allow
sel ection of the foll owng nodes of operation.

a. Channel 1. Dsplays the channel 1 input signal only.
b. Guannel 22 Dsplays the channel 2 input signal only.

c. Aternate: Dsplays channels 1 and 2 input signals
alternatel y on consecutive sweeps.

d. Ghop: D splays channels 1 and 2 by sw tching between
channel inputs at atypical rate of 1 M.



e. Add: D splays the al gebraic sumof channels 1 and 2
signal inputs.

3.1.2 \Mertical _anplifier (dc to 225 M#&). The equi pnent shal | be
provided wth two identical, single-trace vertical anplifiers that
have bandw dths fromdc to at |least 225 M. Sel ection between
full bandwdth and a limted dc to 20 Mk {3 Mk bandw dt h shal |
be provided. The anplifiers shall have provisions for inverting
the polarity of the displayed signal and nanual | y positioning the
CRT trace.

3.1.21 Deflection factor. The deflection factor of the

anplifiers shall be from5 M/div or less to at least 5Mdiv in

sel ectable, calibrated steps. The accuracy shall be wthin {2%
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of the selected deflection factor. An uncalibrated control that is
continuousl y vari abl e between steps and extends the deflection factor to
at least 12.5 VM div shall be provided.

3.1.2.2 lnput_ RC The input RC of the anplifier shall be 1
negohm {2%shunt ed by typical |y 20 pF.

3.1.2.3 Qupling. Qerator control of ac and dc coupling and of ground
reference shall be provided. Wien ac coupling is selected, the | oner
bandw dth imt shall be 10 Hz or |ess.

3.1.2.4 Mxinuminput overload protection. The input of the
vertical anplifier shall be able to wthstand the fol |l ow ng
vol tages wthout danage:

a. DCcoupled: 250V (dc + peak ac) when the ac conponent is 500V
peak-to-peak naxi numat a frequency of 1 kHz or |ess.

b. ACcoupled: 500V (dc + peak ac) when the ac conponent is 500V
peak-to-peak naxi numat a frequency of 1 kHz or |ess.

3.1.25 Sability. The dc drift wth ani ent tenperature
(constant line voltage) shall not exceed 0.02 div/~C The dc



drift wth tine (anbient tenperature and |ine vol tage constant)
shall not exceed 0.02 divinany 1 mnute after a 1-hour warmup.

3.1.3 Mertical _anplifier (dc to 500 M¥Z). The equi pnent shal | be
provided wth a single-trace vertical anplifier that has a bandw dth
fromdc to at least 500 M. The anplifier shall have provisions for
inverting the polarity of the displayed signal and nanual | y positioning
the CRT trace.

3.1.3.1 Deflection. The anplifier deflection factor shall be
from1l0 "V div or less to at least 1 VMdiv in sel ectabl e,
calibrated steps. The accuracy shall be wthin {3%of the

sel ected defl ection factor when driven froma 50 ohm sour ce.

3.1.3.2 lnput RC The anplifier input RCshall be 50 ohns {1
ohm The VO/Rshall be less than 1.4 at 500 M.

3.1.3.3 Ilnput_coupling. (perator control of ac and dc coupling
and of ground reference shall be provided. The | ower bandw dth
limt when ac coupling is selected shall be 1 kHz or |ess.

3.1.34 Mxinuminput. The input of the vertical anplifier shall
be able to wthstand 10 W ns wthout danage.

3.1.3.5 DCstability. The dc drift wth anbient tenperature
(constant line voltage) shall not exceed 400 V ~C

3.2 Horizontal _system The horizontal systemshall be provided wth a
dual tine base and a neans of operator selection of a nornal sweep node,
Intensified del ayi ng sweep, del ayed sweep, and al ternate sweep node.
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3.2.1 Delaying sweep. The delaying sweep rate shall be from10

ns/div or less toat least 0.2 s/div in selectable, calibrated

steps. An uncalibrated control that is continuously variable

bet ween steps shall be provided to extend the sweep rate to at

least 0.5 s/div. The variable control shall be swtchabl e between

del ayi ng and del ayed sweeps.

3.2.1.1 Delaying sweep accuracy. The del ayi ng sweep accuracy over the
center eight najor divisions of the GRT shall be wthin {0.3 GRT




divisions fromO0.2s/div to 20 ns/div and wthin {0.4 CRT divisions for
the 10 ns/div step.

3212 Delay tine multiplier. Adelay tine nultiplier control shall
al | ow continuous sweep delay fromO to at least 9.8 tines the del ay
tine/div setting from10 ns/divto 0.2 s/div (0 to 1.96 seconds).

3.2.1.3 Dfferentia neasurenent_accuracy. The differential

del ay tine neasurenent accuracy is specified over the center eight
najor delay tine miltiplier divisions and wthin an tenperature
range of {15~Cto +35~C Full scale (fs) shall be defined as 10
tines the tine/div or delay tine setting. This accuracy shall be
W thin;

a.  {(0.75%of neasurenent {0.25%fs) wth sweep speeds of 0.1
s/divto0.2s/divandthe start and stop delay tine nultiplier
dial settings at 0.5 or greater.

b. {(0.75%of neasurenent {0.5%fs +5 ns) wth sweep speeds
of 0.1s/divto0.2s/divandthe start setting or the stop
setting, or both, of the delay tine multiplier dial at |ess than
0.5.

c. {(1%of neasurenent +0.5%fs) wth sweep speeds of 10
ns/divto 50 ns/div and the start and stop delay tine nultiplier
dial settings at 25 ns or greater.

d. {(1%of neasurenent {1%fs +5 ns) wth sweep speeds of 10
ns/div to 50 ns/div and the start setting or the stop setting, or both,
of the delay tine nultiplier dial at |less than 25 ns.

3214 Delay tine jitter. Wth the delay tine nultiplier dial
set toat least 0.2 div, the delay tine jitter shall not exceed
the fol | ow ng val ues.

a. 1 part in 50,000 of the naxi numavailable delay tine for
tine/div settings of 50 s/div to 0.2 s/div.

b. 1 part in 50,000 of the nmaxi numavailable delay tine {0.5 ns
for tine/div settings of 10 ns/div to 20 {s/div.



3.2.2 Mintriggering. The equipnent shall be provided wth

sel ectable nain trigger nodes of auto, H- sync, nornal, and single
sweep/reset. Selectabl e couplings of ac, ac-LF reject, .pa
ac-H-regect, and dc shall be provided. Selectable trigger
sources of internal, line, external, and external divided by 10
shal | be provi ded.

3.22.1 Auito and nornal_node sensitivity. The mini num si gnal
required for triggering referenced to the foll ow ng coupl i ngs
shal | be:

a ACo AGLF Rgject Slected: 0.5divinternal or 100 nV
external from30 Hz to 20 Mz and 1 div internal or 500 nV
external from20 Mz to 500 M.

b. AGCH- Rgject Selected: 0.5 divinternal or 100 nV
external from30 Hz to 50 kHz.

Cc. DCSlected: 0.5divinterna or 100 nV external fromdc to 20
Mz and 1 divinternal or 500 nV external from20 M to 500 M.

3.2.2.2 H-sync node sensitivity. The triggering sensitivity
shall be 0.5 div or greater internal or 100 nV external from 100
Mz to 500 Mz for all couplings except ac-H- reject.

3.2.2.3 Sng e sweep node sensitivity. S ngle sweep node
triggering shall be as specified for the nornal node. The tine
base shal | produce only one sweep when triggered and until reset.

3.2.2.4 Internal trigger jitter. The internal trigger jitter
shal | not exceed 50 ps at 500 M.

3.225 External trigger. The external trigger input inpedance
shal | be sel ectabl e between 50 ohns {7%and a hi gh i npedance,
typically 1 negohmshunted by 20 pF. The trigger |evel range
shall be at least {3.5Vin the external position and {35V in the
external divided-by-10 position. The inputs shall wthstand

w t hout danage 250V (dc + peak ac) for the 1 negohminput and 1W
average for the 50 ohmi nput.




3.2.3 Delayed sweep. The del ayed sweep rate shall be 0.5 ns/div or
less to at least 0.2 s/divin selectable, calibrated steps. An

uncal i brated control shall be continuously variabl e between steps and
shal| extend the sweep rate to at least 0.5 s/div.

3.2.3.1 Delayed sweep accuracy. The del ayed sweep accuracy is
speci fied over the center 8 divisions of the CRT throughout the
operating tenperature range and shall be wthin:

a. {3%doe 20 ns/divto 0.2 s/div.
b. {4%for 5ns/div to 10 ns/div.
c. {5%for 1ns/divto2ns/dv.

d {6%for 0.5 ns/div.
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3.2.3.2 Delayed trigger_sensitivity. The del ayed trigger shall
have sel ectabl e ac and dc coupling. The triggering frequency
range and sensitivity shall be identical to those of the
respective coupling selections for the main triggering nornal node
(see 3.2.2.1).

3.2.2.2 Delayed trigger_jitter. The internal trigger jitter
shal | not exceed 50 ps at 500 M.

3.23.4 External _delayed trigger input. The external del ayed
trigger input inpedance shal |l be sel ectabl e between 50 ohns {7%
and a hi gh inpedance, typically 1 negohmshunted by 20 pF.  The
trigger level range shall be at |east {3.5V. The inputs shall
wthstand, wthout danage, 250V (dc + peak ac) for the 1 nehgohm
I nput and 1Waverage for the 50 ohmi nput .

3.3 XY node. The phase shift shall be wthin 2~ fromdc to at
| east 35 kHz between the X and Y channel s. The bandw dth shal | be
at least 1 M.

3.4 (R display. The mninumCRT display area shall be 8 cmhi gh by 10
cmwde wth aninternal, variable-illumnation graticule ruedin 1l cm




squares wth subdivisions of 0.2 division ruled on the cardinal axes.

3.4.1 (Rl readout. An al phanuneric readout of the sel ected
defl ection factor and sweep rate shal |l be displayed on the CRI.

3.4.2 Automatic focus. Automatic focusing shall elimnate the need for
nanual focusing of the display wth changes inintensity followng an
initial ad ustnent.

3.4.3 Beamfinder. A beamfinder control shall permt display
centering while limting the display to the graticul e area

3.5 Qitputs.

3.5.1 Gdibrator. Acalibrator signal shall be provided through a
front-panel connector that is conpatible wth the probes specified. The
calibrator voltage shall be regulated to wthin {1%at 15~Cto 35~C and
when | oaded by the vertical anplifiers identified. The calibrator
square-wave signal shall have arisetine of 0.25 s or |less and shal |
have protection fromdanage when grounded.

3.5.2 Sawtooth. A positive-going sanpl e of the saw oot h si gnal
fromthe horizontal tine base shall be provided as an out put.

3.5.3 Gate. A positive-going, rectangul ar waveformderived fromthe
hori zontal tine base shall be provided as an out put.

3.5.4 Sgnal. A sanple of the selected vertical deflection
signal shall be provided as an out put.

3.5.5 Ganera. Power, ground, and renote singl e-sweep access for use
wth a canera shal | be provi ded.

3.5.6 Probe power. onnectors shall be provided to supply power for
two active probe systens.

3.6 Pobes. Three mniature, |owcapacitance probes that have
attenuation factors of 10X shall be provided and shal | be
conpatible wth the vertical anplifiers specified. Qe probe
shal | be supplied for use wth the 500 Mt anplifier and two
probes shall be supplied for use wth the 225 M anplifiers.



4, O RE POMR The equi pnent shal | be powered i n accordance
wth the nomnal power requirenents of ML-T-28800 except
operation from400 Hz and 230V is not required. The naxi num power
required for operation shall not exceed 200 watts.

5. CALIBRATION INTERVAL. The calibration interval shall be 12 nont hs
mninum The equi pnent nodel shall be wthin all accuracy requirenents
specified herein, wth a 72%or greater confidence factor followng a
calibration interval of 12 nont hs.

6. OMENSONS AADVA GHT.  The size and wei ght of the equi pnent
shal| be consistent wth current conmercial capabilities and shall
not exceed the naxi numdi nensi ons for shi pboard appl i cations
specified in ML-T-28800. The weight shall not exceed 20 kg (44

| b).



